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(54) ORGANIC ELECTROLUMINESCENT DISPLAY DEVICE AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To form upper electrodes of fine patterns and to 
prolong a life. 

CONSTITUTION: Ribs 8 are formed apart spaced intervals on 
transparent electrodes 4 formed on lower transparent 
electrodes 3 and further, org. layers 8 are formed between 
these ribs 8 and thereafter, an upper electrode material 12 is 
deposited by evaporation over the entire upper surface thereof. 
The upper electrode material 12 deposited by evaporation on 
the ribs 8 by a blade or grinding, etc., is removed away, by 
which the upper electrodes 7 are formed only on the org. layers 
6. A cap layer is disposed thereon at need. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the translucency of the shape of a stripe currently formed two or more on the translucency 
substrate — a conductor — with the transparent electrode layer which consists of a thin film The rib which 
consists of an insulating material currently formed two or more in the shape of a stripe so that it may 
intersect perpendicularly with this transparent electrode on this transparent electrode, the whole surface on 
the organic layer which consists of an organic electro luminescent medium formed between these ribs, and 
this organic layer — and the organic electro luminescent display characterized by having the up electrode 
layer which consists of an electric conduction thin film formed so that thickness of said rib might not be 
exceeded. 

[Claim 2] the periphery of said translucency substrate — the shape of a frame — and said rib and abbreviation 
— the organic electro luminescent display according to claim 1 characterized by having the up substrate 
which the sealant is formed by the same thickness, is laid on this sealant, and fixes to this sealant. 
[Claim 3] the translucency of the shape of a stripe currently formed two or more on the translucency 
substrate — a conductor — on the transparent electrode which consists of a thin film Two or more insulating 
ribs are formed in the shape of a stripe so that it may intersect perpendicularly with this transparent 
electrode. By removing mechanically the electric conduction thin film which the organic layer which 
consists of an organic electro luminescent medium between these ribs was formed, the electric conduction 
thin film was vapor-deposited so that thickness of said rib might not be exceeded the whole surface on it, 
and was vapor-deposited on said rib The manufacture approach of the organic electro luminescent display 
characterized by forming an up electrode on said organic layer. 

[Claim 4] the translucency of the shape of a stripe currently formed two or more on the translucency 
substrate — a conductor — on the transparent electrode which consists of a thin film Two or more insulating 
ribs are formed in the shape of a stripe so that it may intersect perpendicularly with this transparent 
electrode. The organic layer which consists of an organic electro luminescent medium is formed between 
these ribs, said rib top — a slit-like mask — equipping — subsequently — this slit — letting it pass — said 
organic layer top — a conductor — the manufacture approach of the organic electro luminescent display 
characterized by forming an up electrode by vapor-depositing a thin film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the organic electro luminescent display which has an 

organic electro luminescent medium, and its manufacture approach. 

[0002] 

[Description of the Prior Art] The structure of the conventional organic electro luminescent (it is hereafter 
described as EL.) light emitting device is shown in drawing 8 . This organic electroluminescence light 
emitting device consists of a hole transportation layer 103 formed so that the ITO electrode 102 and this ITO 
electrode 102 of transparence on the thin film formed on the glass substrate 101 might be covered, a 
luminous layer 104 formed on the thin film on this hole transportation layer 103, and an up electrode 105 
formed on the luminous layer 104. 

[0003] Thus, in the constituted organic electroluminescence light emitting device, when an up electrode 
impresses the direct current voltage of plus to minus and an ITO electrode, the hole poured in from the ITO 
electrode 102 is conveyed by the hole transportation layer 103, and is poured into a luminous layer 104. On 
the other hand, the electron is poured into the luminous layer 104 from the up electrode 105, and this 
poured-in electron and the hole poured in from the hole transportation layer 103 are recombined in a 
luminous layer 104. By this recombination, a luminous layer 104 comes to emit light and this luminescence 
can be observed through the hole transportation layer 103 of translucency, an ITO electrode, and a glass 
substrate 101. 

[0004] In this case, the electrical potential difference of DC power supply can obtain luminescence more 
than 1000 [cd/cm2] by 10 volts or less. In addition, generally the hole transportation layer 103 is formed 
considering triphenyl diamine (TPD) as an ingredient, and, generally the luminous layer 1 04 is formed with 
the aluminum quinolinol complex (Alq3). Moreover, it can change to the organic electroluminescence 
medium which consists of a hole transportation layer 103 and a luminous layer 104, and the luminous layer 
of 1 layer structure which consists of a luminescent polymer can also be used. 

[0005] In order to constitute an organic electro luminescent display using the luminescence principle of such 
an EL light emitting device, while forming the ITO electrode which is a lower electrode two or more in the 
shape of a stripe, an up electrode is formed two or more in the shape of a stripe so that it may intersect 
perpendicularly with the ITO electrode of the shape of this stripe, and a matrix is formed with an ITO 
electrode and an up electrode. And what is necessary is just to display an image by scanning this matrix by 
the driving means and controlling luminescence of the pixel currently formed in the intersection of a matrix 
by the picture signal one by one. 

[0006] By the way, although resolution is determined according to the ITO electrode and up electrode width 
of face which were formed in the shape of a stripe, as for this width of face, it is desirable to form in dozens 
of microns or less from the point of the resolution needed. By the way, although an ITO electrode and an up 
electrode can be formed by mask vacuum evaporationo, in mask vacuum evaporationo, it is made 
technically difficult to form a fine pattern 0.1mm or less. Moreover, although a minute pattern can be 
formed by wet chemistry patterning technique, if wet etching is performed, an etching reagent etc. will 
contact an organic electroluminescence medium and an organic electroluminescence medium will come to 
deteriorate. Then, there was a fault that the engine performance and life of image display deteriorated. 
[0007] Then, the organic electro luminescent display which was going to solve this fault is indicated by 
JP,5-275172,A. An example of the configuration of this organic electro luminescent display is shown in 
drawing 9 . the stripe-like electrode [ with which the organic electro luminescent display shown in this 
drawing was formed on the glass substrate 111/ ITO ] 1 12, and ITO electrode 112 top — spacing — setting — 
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the shape of a wall - and it consists of organic layers 113 which consist of an organic electroluminescence 
medium formed between the rib 1 14 formed so that it might intersect perpendicularly with the ITO electrode 
112, and a rib 114 and a rib 1 14. In this case, the height of a rib 1 14 is formed so that it may become in the 
thickness twist of an organic layer 1 1 3 and may become high. 

[0008] In this condition, an electric conduction thin film is vapor-deposited [ to illustrate ] on the whole 
surface from across. Then, an electric conduction thin film is not vapor-deposited by the part which became 
the shadow of a rib 1 14, but the up electrode 1 1 5 which is formed between ribs 1 14 so that it may illustrate 
and which was separated electrically every organic layer 1 13 comes to be formed in it. Besides, since the 
section electrode 1 15 is formed so that it may intersect perpendicularly with the ITO electrode 112 while it 
is formed in the shape of a stripe, a matrix comes to be formed with the ITO electrode 1 12 and the up 
electrode 115. Moreover, it becomes possible to form the up electrode 1 15 by the detailed pattern, and the 
organic electro luminescent display of the resolution to need can be obtained. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the organic electro luminescent indicating 
equipment shown in said drawing 9 , Gap delta surely comes to be generated on manufacture between a rib 
1 14 and the up electrode 1 15. An organic layer 113 will be exposed to the part of this gap delta, and oxygen, 
moisture, etc. come to invade into an interface from this outcrop. Then, there was a trouble that the life of an 
organic electro luminescent display became short. Moreover, what is necessary is just to make it not expose 
an organic layer 1 13, as a cap layer is prepared the whole surface from the up electrode 1 15, in order to 
prevent this. If made from metals, such as aluminum and an indium, as an ingredient of this cap layer, it is 
known that that property is good. However, if it is a metal cap layer, since between the up electrodes 1 1 5 
will connect too hastily, there was a trouble that only insulating ingredients to which a property falls, such as 
a silica, could be used. 

[0010] Then, this invention aims at offering the long organic EREKUROTO luminescent display and its 

manufacture approach of a life while it can form the up electrode of a detailed pattern. 

[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the organic 
EREKUROTO luminescent display of this invention the translucency of the shape of a stripe currently 
formed two or more on the translucency substrate — a conductor — with the transparent electrode layer 
which consists of a thin film The rib which consists of an insulating material currently formed two or more 
in the shape of a stripe so that it may intersect perpendicularly with this transparent electrode on this 
transparent electrode, the whole surface on the organic layer which consists of an organic electro 
luminescent medium formed between these ribs, and this organic layer — and it has the up electrode layer 
which consists of an electric conduction thin film formed so that thickness of said rib might not be 
exceeded. 

[0012] moreover, the above-mentioned organic EREKUROTO luminescent indicating equipment — setting - 
- the periphery of said translucency substrate — the shape of a frame — and said rib and abbreviation — the 
sealant is formed by the same thickness and it has the up substrate which is laid on this sealant and fixes to 
this sealant. 

[0013] And the manufacture approach of the organic EREKUROTO luminescent display of this invention 
the translucency of the shape of a stripe currently formed two or more on the translucency substrate — a 
conductor — on the transparent electrode which consists of a thin film Two or more insulating ribs are 
formed in the shape of a stripe so that it may intersect perpendicularly with this transparent electrode. By 
removing mechanically the electric conduction thin film which the organic layer which consists of an 
organic electro luminescent medium between these ribs was formed, the electric conduction thin film was 
vapor-deposited so that thickness of said rib might not be exceeded the whole surface on it, and was vapor- 
deposited on said rib An up electrode is formed on said organic layer. 

[0014] moreover, the translucency of the shape of a stripe currently formed two or more on the translucency 
substrate — a conductor — on the transparent electrode which consists of a thin film Two or more insulating 
ribs are formed in the shape of a stripe so that it may intersect perpendicularly with this transparent 
electrode, the organic layer which consists of an organic electro luminescent medium forms between these 
ribs — having — said rib top — a slit-like mask — equipping - subsequently this slit — letting it pass — said 
organic layer top — a conductor — by vapor-depositing a thin film As an up electrode is formed, you may 
make it manufacture the organic electro luminescent display of this invention. 
[0015] 

[Function] According to this invention, an up electrode can be formed so that a gap may not be generated 
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between a rib and an up electrode. For this reason, since an organic layer cannot be exposed and an EL 
element can be created in a vacuum, a possibility that oxygen, moisture, etc. may invade into an interface 
can be prevented. Therefore, the life of an organic electro luminescent display can be lengthened. 
Furthermore, a rib can be made to serve a double purpose as a spacer which holds spacing of an up substrate 
and a lower substrate at intervals of predetermined. Moreover, since the electric conduction thin film part 
vapor-deposited on the rib was removed using the mechanical means, the cap layer which forms membranes 
on an up electrode can be made into metal with a good property. 
[0016] 

[Example] The perspective view showing the configuration of one example of the organic electro 
luminescent display of this invention is shown in drawing 1 . The getter material spreading area where it sets 
to this drawing and the up substrate of insulation [ 1 ], such as glass, and the getter by which 2 is applied to 
the inside of the up substrate 1 are applied, The transparent electrode of the translucency which consists of a 
lower transparence substrate with which 3 has the translucency of glass etc., ITO by which 4 was formed in 
the shape of two or more stripes on the lower transparence substrate 3, The sealant by which 5 was formed 
in the shape of a frame on the transparent electrode 4 of the periphery part of the lower transparence 
substrate 3 although only the part was illustrated, The organic layer which consists of an organic electro 
luminescent (EL) medium formed in the shape of a stripe as crossed at right angles in a transparent electrode 
4 and 6 between ribs 8, The up stripe-like electrode with which 7 is formed only all over the upper [ of an 
organic layer 6 ], and 8 are the insulating ribs formed two or more on the transparent electrode 4 so that it 
might intersect perpendicularly with a transparent electrode 4. 

[001 7] And it is formed in the height (thickness) with almost same sealant 5 and rib 8, and the envelope of a 
display is constituted for the up substrate 1 from an up substrate 1 and a lower transparence substrate 3 
adhesion or by carrying out welding by the sealant 5 currently formed in the shape of a frame on the lower 
transparence substrate 3. In this case, the rib 8 has the function of the spacer supported so that the up 
substrate 1 and the lower transparence substrate 3 may counter with predetermined spacing. 
[001 8] Thus, the getter is made into the condition of not being applied to the up substrate 1 although the 
cross-section structure of the constituted organic electroluminescence display is shown in drawing 2 . the 
part which the transparent electrode 4 is formed in the shape of a thin film on the lower transparence 
substrate 3 of translucency, and the sealant 5 was formed in the periphery part on it, and was surrounded by 
the sealant 5 as shown in this drawing — two or more ribs 8 — the shape of a wall — and it is formed in the 
shape of a stripe. This rib 8 is formed considering the lead glass which mixed the black pigment as an 
ingredient, and it is arranged so that it may intersect perpendicularly with a transparent electrode 4. 
[0019] And between the rib 8, the rib 8, or the sealant 5, the laminating of the organic layer 6 which is an 
emitter, and the up electrode 7 which impresses an electrical potential difference to an organic layer 6 is 
carried out to the shape of a thin film, and it is formed. It is fabricated in the shape of a stripe so that this 
organic layer 6 and a transparent electrode 4 and the up electrode 7 may also cross at right angles. As shown 
in drawing 1 , when a matrix is formed with a transparent electrode 4 and the up electrode 7 and the pixel 
constituted from this matrix by the transparent electrode drive circuit and up electrode drive circuit which 
are not illustrated carries out a sequential drive by this, based on a picture signal, sequential luminescence 
control of the organic layer 6 for a picture element part comes to be carried out. In this case, since a rib 8 is 
used as a black stripe, its contrast of the image observed from the lower part of the lower transparence 
substrate 3 like the arrow head to illustrate improves. 

[0020] In addition, although it is suitable for an organic layer 6 to be constituted by the organic electro 
luminescent medium of the two-layer structure which consists of a hole transportation layer which consists 
of triphenyl diamine (TPD), and a luminous layer which consists of an aluminum quinolinol complex 
(Alq3), you may make it constituted by the organic electro luminescent medium made from poly para- 
phenylene vinylene (PPV) which consists of a polymer luminous layer of structure further. Moreover, 
although a cap layer is formed if needed on the up electrode 7 since an organic layer 6 does not have the part 
exposed, a cap layer can be made into metal, such as aluminum, by removing the cap layer on a rib 8 
mechanically. 

[0021] Next, the production process of the organic electroluminescence display of a configuration of being 
shown in said drawing 1 and drawing 2 is explained. First, although the process which forms a rib 8 on a 
transparent electrode 4 is explained, since there are three kinds in the approach, sequential explanation is 
given. The 1 st approach is screen printing, and on the transparent electrode 4 currently formed on the lower 
transparent electrode 3 as shown in drawing 3 (a), as shown in this drawing (b), it screen-stencils the cross 
paste 10 in the shape of a stripe. This cross paste is considered as the paste obtained by mixing a black 
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pigment, lead glass, and the vehicle for printing. Subsequently, baking (refer to drawing 3 (c)) is performed, 
and two or more ribs 8 of the shape of a stripe of a book are formed by washing and drying fiirther (referring 
to drawing 3 (d)). It becomes the membrane formation process (refer to drawing 3 (e)) of an organic layer 6 
after this. 

[0022] The 2nd approach is photosensitive mull technique, and on the transparent electrode 4 currently 
formed on the lower transparent electrode 3 as shown in drawing 4 (a), as shown in this drawing (b), it 
applies the photosensitive cross paste 11 on the whole surface. And if it exposes alternatively through a 
mask (refer to drawing 4 (c)) and negatives are subsequently developed (refer to drawing 4 (d)), the part 
exposed by the property of the photosensitive cross paste 1 1 or the part which is not exposed will be 
removed, and the cross paste 1 1 will be made into the shape of a stripe. This photosensitive cross paste 1 1 is 
considered as the paste obtained by mixing a black pigment, lead glass, and a photosensitive agent. 
Furthermore, baking (refer to drawing 4 (e)) is performed, and two or more ribs 8 of the shape of a stripe of 
a book are formed by washing and drying further (referring to drawing 4 (f)). It becomes the membrane 
formation process (refer to drawing 4 (g)) of an organic layer 6 after this. 

[0023] The 3rd approach is the photolithography method, and as shown in this drawing (b), it applies to the 
whole surface the cross paste 10 used by said 1st approach on the transparent electrode 4 currently formed 
on the lower transparent electrode 3 as shown in drawing 5 (a). And it prebakes by applying the back resist 
calcinated (refer to drawing 5 (c)) (referring to drawing 5 (d)) (refer to drawing 5 (e)). Subsequently, if it 
exposes alternatively through a mask (refer to drawing 5 (f)) and a resist is subsequently developed (refer to 
drawing 5 (g)), the part exposed by the property of a resist or the part which is not exposed will be removed, 
and a resist will become stripe-like. 

[0024] Then, a resist is exfoliated next by making the cross paste 10 into the shape of a stripe by etching the 
cross paste calcinated by performing postbake (referring to drawing 5 (h)) (referring to drawing 5 (i)) (refer 
to drawing 5 (j)). Furthermore, two or more ribs 8 of the shape of a stripe of a book are formed by 
performing washing and desiccation (referring to drawing 5 (k)). It becomes the membrane formation 
process (refer to drawing 5 (1)) of an organic layer 6 after this. Thus, also in which approach, spacing of 30 
micrometers - 100 micrometers, a rib 8, and a rib 8 is set to 50 micrometers - 300 micrometers for the width 
of face of the formed rib 8. 

[0025] Next, although the membrane formation process of an organic layer 6 is explained, there are two 
approaches in this process. Although the 1 st approach is a dry-type approach and vacuum deposition is used, 
first, vacuum deposition of the triphenyl diamine (TPD) is carried out, a hole transportation layer is formed, 
and, subsequently a luminous layer is formed on a hole transportation layer by carrying out vacuum 
deposition of the aluminum quinolinol complex (Alq3). Thereby, the organic layer 6 of two-layer structure 
is formed. Let thickness of each layer of this two-layer structure be the thickness of 500A - 1000A. In 
addition, the organic layer 6 vapor-deposited on the rib 8 is written, or is removed by mechanical means, 
such as polish. 

[0026] Although the 2nd approach is a wet method and has a doctor blade method, a dipping method, the 
spinner applying method, a roll coater, a spray coating cloth method, and screen printing, a doctor blade 
method is explained as an example of them. First, a doctor blade method melts the precursor of poly para- 
phenylene vinylene (PPV) to a methanol and the suitable solvent of a halogen system, and trickles this 
solution on the transparent electrode 4 with which the rib 8 was formed. Subsequently, the thin film of PPV 
is obtained between ribs 8 by applying with a blade by applying the precursor of PPV between ribs 8, 
holding the temperature of about 320 degrees C, and performing heating in a vacuum for about 8 hours. 
Thereby, the organic layer 6 of 1 layer structure which consists of PPV comes to be formed between ribs 8. 
[0027] Thus, although it will consider as the process by which the up electrode 7 is formed next if an 
organic layer 6 is formed, the membrane formation approach of this up electrode 7 has two kinds of 
approaches. The 1st approach is the mask loess approach which does not use a mask, and vapor-deposits the 
up electrode material 12 which consists of electric conduction material on the transparent electrode 4 with 
which the organic layer 6 and the rib 8 were formed as shown in drawing 6 (a). Besides as a section 
electrode material, a Mg:Ag alloy, a Mg:In alloy, a Li:aluminum alloy, In, aluminum, etc. are used. 
Subsequently, as it removes by writing the up electrode material 12 formed on the rib 8 by the doctor blade 
method etc., or grinding it, patterning (refer to drawing 6 (b)) is performed. Thereby, as shown in this 
drawing (c), the up electrode 7 can be formed only on an organic layer 6 on the whole surface. Then, an 
organic electroluminescence display is producible by putting an up substrate and performing the closure 
(referring to drawing 6 (d)). 

[0028] The 2nd approach is the mask vacuum evaporationo approach which uses a mask, and equips with 
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the mask 13 which produced the mask with which the slit was formed corresponding to the rib 8, and was 
produced on the transparent electrode 4 with which the organic layer 6 and the rib 8 were formed (refer to 
drawing 7 (b)). And if an up electrode material is vapor-deposited from on this mask 13, the thin film of the 
up electrode 7 will come to be formed on the organic layer 6 between ribs 8 through a slit 14. Then, if a 
mask 13 is removed, as shown in drawing 7 (c), the up electrode 7 is formed only on an organic layer 6, and 
the lower transparence substrate 3 with which an up electrode material is not vapor-deposited can be 
produced on a rib 8. Then, an organic electroluminescence display is producible by putting an up substrate 
on the lower transparence substrate 3, and performing the closure. 

[0029] Moreover, although cap layers, such as aluminum, are further vapor-deposited on the up electrode 7 
if needed, when a cap layer is made into metal, the cap layer vapor-deposited on the rib 8 is mechanically 
removed like the making process of the up electrode 7. In addition, although there are four kinds of 
approaches, a vacuum lock, the gas closure, the liquid closure, and the solid-state closure, in the closure, in 
order for a rib 8 to be contacted by the up substrate 1 at the time of the closure and to support both 
substrates, it comes to function as a spacer. And when performing a vacuum lock, a getter is applied inside 
an up substrate. Moreover, helium, Ar, N, etc. are used as gas used when performing the gas closure, a 
liquid paraffin, a silicone liquid, etc. are used as a liquid used when performing the liquid closure, and a 
fluororesin etc. is used in the solid-state closure. 
[0030] 

[Effect of the Invention] Since this invention is constituted as explained above, an up electrode can be 
formed so that a gap may not be generated between a rib and an up electrode. For this reason, since an 
organic layer cannot be exposed and an EL element can be created in a vacuum, a possibility that oxygen, 
moisture, etc. may invade into an interface can be prevented. Therefore, the life of an organic electro 
luminescent display can be lengthened. Furthermore, a rib can be made to serve a double purpose as a spacer 
which holds spacing of an up substrate and a lower substrate at predetermined spacing. Moreover, since the 
electric conduction thin film part vapor-deposited on the rib was removed using the mechanical means, the 
cap layer formed on an up electrode can be made into metal with a good property. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 1] 
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